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Abstract of JP 11 264761 (A) 
PROBLEM TO BE SOLVED: To provide an optical 
sensor which can detect the microoptical signal with 
high accuracy, is free from the after-image 
phenomenon and has high S/N ratio, and by which a 
number of necessary power sources can be 
reduced. SOLUTION: An optical sensor circuit 
comprises a photodiode PD for converting an optical 
signal into the electric current, a n-channel MOS 
transistor QD1 having the logarithmic characteristic 
in the weak reversal condition, and converting the 
sensor current detected by the photodiode PD into 
the detection voltage having the logarithmic 
characteristic, and a capacitor C connected with a 
detecting terminal of the transistor QD1. The voltage 
VG=\/S for reset is applied to a gate G of the 
transistor QD1 whereby the impedance between a 
drain and a source is lowered to reset the same into 
the initial, condition. The n-channel MOS transistor 
QD1 is formed by a depression type n-channel MOS 
transistor, and the transistor is in the weak reversal 
state and has the logarithmic characteristic in a 
condition that the gate voltage is not applied to the 
transistor QD1 . 
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•fh n f-v y ^vi/M o s h 7 y i^'x 5^ t . 

i(7)n ^-v y:Ts;nvio s h 5 y i^';^^'<7)l^ffiffi^tjgM 

frfd n ^-r >^-;HVl O S h 7 y ^ CO^- h U -fe -y 
bffl«flE?rEfttDLT FL-^ y-y--Xrac7)>f yt°-^'> 

y-iMUSg. 

-ri.tMfib^yi^'x^'i:, ioJiiih^yi^'x^'fcj:^ 

mm. 3 ] i (ciQttco3K-b y-^-ms^^ 

tm*)\iiLy-(>t. -eo^ij^^rt-frfe^K-fcy-^iuK 

^MttffiC ij ^^ ■/ F $^1. 'J -b -y bfi-^^jMaj-r^ u 
^r-yh7^yfc^*L. 

H-naJR 0 * L 5 ^ y ;&i^ixf ^iK 1? tfJ L^^(fil t E>tt 
tf S^^-iz-by-t. 
[000 1 ] 

-y'-tymzmt. mz. ^-^i-^-y^^yy'Jtfi&K. 
mmi^»<. K-0'j^mmmmwmifi:i'^^j:^^^^y^m^ 

[0002] 

itT^I-MOSii^-, CCDii(7)-<p<->'-ty-ffli;. gt 

{±, m^m (Ai«) fciotTfe-fey-tiMisst^fetsi: 

y^fT1±i£t3tfi^(C J; -5T» t/imS^^3K-tr 

yi-mmza^^xmrntxytm^kLxm^K mosm 



[0003] ^:<7)j:3^r*-fey^flllS*fcJ;S}Kfi^1^[±l 
t^^LT. ^co^^-^-5>y^'l-yi>'^ftt;:^-ri.;fc?rg 

i^^^hyy'Jx^. mUf. x.yj\yx;<yhmni- 

^y^^)moshyyi^'xi^) ^^mmmi. tufj 
mf±mmEm-tmmmmuzhcDi,mmtLX^^ 

[ 0 0 0 4 3 ^(7) j; 3 ^c3t-fey-9-IlIS«iO«0iJ2:ll6 C 
5kLTU|>„ >I«)t-fey-9-|Slf^l 0 0{i, 7^h/-f:t 
- F P D . >i^i.ti:?'iJtcfgM§ix/ixyyNyx> y FS 
n^^y>^;^M0S^7yi^'X:^'QU 7*hr^:t- 
FPDtxyy^yx;<yFMn^^y:^.;^MOS^7y 
i-'X^QlcO^jitP (^:y^mtBS^) ty-F*^« 
m^ixtz:cyj\yx)f-yvm.n^^ry^)VMOsmVy 
yi^x^Q,2. Zff)Jiyf\yx)iyhm.n^^yA-)VU 
osmhyy'Jx9(:i2h'm\f,zmm^Kfz3iy)\yx 
^ y FS n f-^ y :t-;nv[ o s F 7 y i/X ^ Q 3 

^fih. ttz. mm.p\z\i. 7tF^-^;t-FPD, 

xyyNyx;^ y FS n y ^-;nvi o s F 7 y i^'x ^' Q 

1 - Q2i5X^f^tih^:mmzmmthmmt.zi.'^x 
^thnmMRc^^mM.t irhtxh^±Mw.^yTy^r 

[0005] 7 * F ^'^ ::t- F P D I- s i-l^^ti 

L . 3Kft^ L s mmzitm -t- > -rtji i d t^j^ 

■tl>« xyy^y7^y<y Fi!nf-^y--7^;nvios F^yx 
F :t- F P D f^til t/c-fe y-t«?I I d ^ mJE(c3E 

[0 00 6] tfz. Jiyf\yxyiy\-M.n^-'^y:^-)VM. 
os\-yy=Jx^Qi\t. -fey^mai d3{)^/h?^r«H 
^IIS!|B^^ffi-C«m!|ttt2:*-ri. MO S F 7 y i-'X^'t 
#5-Jg«L, 7*F^>f^j--FPDTmL;t-fey-if« 

SI d^Mi!:iKftt^*t-l.m«J±vdt^j^t-|.. i 
cofcto. 3eti#L s <^^tLT-fey-^«sri I d>{)^ 

^<ryx 0 mmrnvt^^Ltz^mm^tLxmiammy 

d jfPi. i^tiXZ tLi)mmt lZti]<tc<. J J] 

i,zn-th\^:n(o^'A i-^-/^uy i^^:m<i'h z t 

[0007] ni-^y:^^imosmhyy'Jxi'Q2i,i 
F 7 y -yx f^jfrnt. ^mmEv y^w& 
\t^t LT3t-feyiM5]SSl 0<r)9\-m^zB.^^tfzM% 
E-mOil^Ji^ffo, tfz. n^-vy:t-;FM0SSF7 

y-Jx9Q.3\i.. n^^y:^^)vmosm.Vyyi^x9Q. 

2 iitz^ y^m&m^imm\,zmxm 

[ 0 0 0 8 ] ::<7)J: 3 l,zm^^fifzm^cr>%^y^mn 
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0 s a h 7 y i^'x ^ Q 1 £7) F ^ y D i h G{i 

^mcr>%mD mm. 5v) {zmm^fixm. % 

-f -\' y :t^;nvi o s S h 9 y i^'x Q 1 ?r L T 

1 j*i'ayTy-tfCt?ItL, ai/n'y^cmtM^fi 

:icr>tz»). -fey-9-^^ai4S^p«itai«EVd(±miI 
V D <7)fl;Efcj£v ^fi t T±# L , z. (nmm&i 7th / 

[ 0 0 0 9 ] ^rfc. mmm>&{zhnhm\^m±v d<?y[u. 

^POltffl«EVd*s±#L-C«iVD^«E(:jfi-:f< 
t-^tiT. xyAyx;^yhMnf-^y:T-;WViOsaF 
5 y i^'x ^ Q 1 c7) ^r'- b G - y -X s r^comE V (gs) 
(FW-<yD-y-xsr^«o«EV(SD)t|ilt) *5ffiT 
Fi/-^yD-y-xsra^^yt-^yx*^'m^tc 

[0010] TK-feyf-mssi o ocomb^sa^^j^ * h 

^- F P D *i-3tefi-^L s ^^ttj^l> i . 7 :r F r-^ 
3j--FPDfc-fey-tfflSli d*WL. -by-tf^t.m-fP 
Ol^ai«J±Vd{i3Kft^L s c7)t|jntc>ftJEL-Cx>yNy 
,x y< y h M n f - ^ y :tvnvi o s a F 5 y yx q i f 
y^ >'D - y-x sra^T^-f y b-ry.x(cMJ£L:tMli 

&>rt//T-#l>, ^rfc. 7t F:?■■•Y4■-FPD(7;-fey■+^- 
«S^ I d L s \,zim L.-is.^ y-9-^ais^ 

PO«!ai«EVd(i-by-t«»iEI dtlWStltttSr^-ri. 

Fi'-^ yo-y-xsHco-f ye-yyx^s»t/;tt 
c 0 0 1 1 ] i£03i^-fey-f HISS 1 0 0 Kijfti.-ky'iffl: 

8£ld-«!ai^Vd#tt0^ia7tCS^L-CV^I,. ico 
H*-^>:}i-*^l. i^fc. 3e-by-9-|II8Sl 0 Oc^fflW^ 
)&^t% (-by-9-«gSl d=l 0-12A) ^1^£B«EV 

d£7)fl (»fi) i±. mt\f. 4. 5VT-S)'5, -Iry^f 

i:?l*^'5ifftMSnL/tt# (-fey-i^mjjfii d = ia-vA«o 

fc(i1^ffilIJlVd{i4. 2Vt^:l,. 3 
±ie3te-byiMIllSl OO^fflV-i^lff. 3til-^c^5lfi 

y^/^ ( 1 OTJfS) co^^b?:1^ai:JlvdT-tto. 3v 
(^mmcomt t l t i^m-t i> ; t # •& /i*^ . jeft ^ 
L s cr)A:ti LT ^'W ^ s •>/ ^' y y y'wjSv 

[00 12] Lt-ttcifh. m.ff)mwL<n^^y^m^ 

1 0 0O«^fc{i. 3feft-f^0:^KffltfcV^T■fey^?-«t 
a6. 3Kfi-tLs«/jM:-fey-tf«Bg«yh^KH ( I d 



= 10-12-10-" ASS) iOJi^tc. <^ajmffvd(7) 
[0013] ±tz. ±mt^y^m^i o ofji. 

Fr^:t-FPD *53tfi^ Ls^1^ffiL^c<5r'?/i*l 
^, 7* F^''-f:t-FPD;6W§fi, nyrytfcfc 
«i^«mv3l I j mfdiX'^y^mm^'¥-P<nm\^'9SN 
dUmLXvKtK mzimLfzk^f<z^ Jiy)\y7. 

y F M n y ; 1/ M O S §^ F 7 y y'X Q 1 CO F y 
A yD -y-x spaio-f y^^-fyxtmrnzmnLX 
FJf«M(4. 5V) J,:l±ttttiJpL^rV\ 
ttimJIV d *i±#tl. i; ^ tOi*PEagii#[42rBI8 1 fcV^ 
T-»L (10 0) ■CS^L.TV^I,:^)!, <l6D0(CS^t^fl4 
A-^>^^*-Sj;3t^. 1tai«EVd(±. 7>j-Fy-f:t-F 

p xiipm'^Kxii-m'm\z:-££^< \z-r>iix^<r>m& 
^im^-thtz^. n'm (4. sv) \zm-i>-tx^ 

[00 14] iiO^Sab. ±fB3K-feyiMSI8&l OO^VF 
'JiJ'X^fcEaLT^^-x-fey-ttcaffltl.J*^, 
tiJ«EVd^U-fe-yFt-.&i:^t*)«(4. 5V) t 

%AWirh%-x<T)mmwm<. A^-'j^y^[z\m 

'mi'rmth Lxm^^Kh):.\^')^Wffhh , 
[00 1 5] JiiBife-fey^fHSSl OOa, /-^X 
LTX >vn> x y FM n f--^ y :t-;l/M O S F 7 y 
yx^'Q 1 fcit'^'rijyr y9-C*ih"-^'*-;lxF|n]S#^ 
ffML. jiilt'):^t=5r/ 'f Xy^/l'SrTtDfli-L s t L 

n^mmimm&x^imx-h o . m\mmm.mib 
%Ltz {^ix^z-)\-^x\imz'Ammmm , ^io^fe-fe 

y^?■[II^&2OO^09^C^L■CfcD, ±aco3K-by9-ii 
Slioofc{±, xyyNyx^yFanf-^-y^/nvios 
F^yi^'XrJ'QlcOFV-f yDW±^«E«ji 
{f. 5V) VD*J«igg$tL. y-FGfcJiftffiHaacO 
^r'- F«E^EH!lD^Sg*^r'- F«ffimjlVG*^ffigg§ti 

[00 17] icr)J;d>5rfil3!c<7)*-fey-9-[l]g|2 0 0«« 
-^fcii. 0 1 0 t^K^-J: d 5ri^-f 5 y:7"T-\ F y-f y* 
j±vD ( = 5V) iD+^i-i^v^rSmEVHi;. Fy-^y 
mEVD(c?fL.v>4>L<ii;ixJ:Dffiv MME V L 1 

y-vm±M G[zm\i^tit . t-f. y-vnsNGt 

LX^W±\^Wf^'^^fihh. x>-y\yx;^yFMn 

^ -^^ y LM o s F 7 y y X ^ Q 1 CO F y ^ y D - y - 
xsreS^O-f yb-yyxi±ffifi«Mt^cD, nyrV 
-^C{i. ll8fci3V^T»gL (2 00) TWJ;^^. 

matstm^fi, -feyimtiiffi^p^mmffvdtiF 
y^y«EVD ( = 5v) fcffiar^Lv^ffl (Mx{f. 

4. 9 5V) tT'±#-r-&. 3t-fey9-[IIif&2 
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hiMs. mmsN d ^ y .7 h-ri, t # tujffltt 

( 4 . 9 5V) t T-cO{c?§tt*^a < D , i 

[ 0 0 1 8 ] , ^^ajT^ffiSIPali: LT ^- bmEVG 

y :t-;HV! O S h 5 y i/X Q 1 lillS^m^ i: . 
^ LT . 7 * h :t- K P D Sill, i: 3 > 

b ^--^ :t- F P D tcAftft I. "ittm^ ^^i^ii-t yifm-il 

■^>-:^^;nviO s b 9 yv^'x^- Q 1 lift-r >• t-^-'y;:^^ 

fihh. «ltH«EVd£^i|$tt{illl OC^fcv^T^^EPT* 
tmS^^l. 7 * N^-f K P D ^»iE^ll.-fey^?-miig 

x^'Qi^ai.msfc^o. tijA«jEvdio^{yi*^ 

[00 19] ::<7)Mf*&iai Ifc^j^LTfeiQ, 3t*^'ll< 
•fey-9-l:»i!I d*n 0-'2-l 0-"tfO**^(cii, nyr 

■te y -tf 2 0 0 om'^izli . 7\^>0:^53V ^ §. ( ^2 y -f 'i{£ 
I d ///J^^ i^>: ^ ) {zmmcnwosmM^k mm<r) 

W&if%t,iih. initio. -feyHfm«*5''h?»'^i^«± 

[0020] 

3t-fe>"9-[lIS^2 0 0ti3i-''-r!±. xy>'Ny>c;<yFan 
y :^-;nyi o s b 7 y i^'x ^ Q 1 <7)^-'- Mffiv G 

tc, xyyNyx;<y hMnf-^-y^-^i/MOS b^y 

^QlcOF^-jymEmiiVD^. n^-ry^'/HVIOS 

Yyy=Jx9 0,3 (?:>YV 4 ymSMMv D D ij i vy- 
[002 1] *%Bfltticoi; o^j:Wmzmhfz{.(ryX. 

'm-^%m^mmm.zm!^x% . im^wfm.^-f. 
s/Nj:t7b-'S< . ^->-m%m{nm:'>^j:<-fh^hi^ 

& j; 0 =Srffl«iO*-fe y-tlll?l^gtt-tl> i ^ S W 



[0022] 

m-mm^ uz^^y^vmmmm-M-thmA 
mz^m-hn^\y%}vmo^Vyyi/x^ (qd 
1) i:. .lon^-vy^^/i/Mos h^yi^'x^oitaiffi 
^cS^tTffiiS^tif^nyry-t (c) nf-^y 

^^;l/M O S F 7 y (?)^^- b \z y ^2 F ffl«J± ( V 
s ) ^EpjpLT Fw-f y-v-xrsco-( y\:-yyx^ 
fiTS-y:. r3yTy-»fc^^fl:^feiiS^l;&0Jfp-ri.tIfi| 

G^, syi/iis^2 1 ) hmtx^^y^m^ 
i^m^^iit. ^c7)±t\ n^^y^^^PMOsF^yi^ 
X 2r T 7° >y H y M n ^ ^ y :^;HVI o s F 5 y j^';^ 
^ti'^m^L. c:<:7)Tru-7i^HyMnf-^y:f;nvio 

Sh9yi^'X^fc^-FWE&E|]jDL.*<.^«ffi-C'{i. CI 

(7) h 7 yvx^rnKwrnz-nwrni^-fh i a 

[0023]COj;3 ^:«)^<503e-fe>"»?-lllfi&T14, tT 

p 3 y M n y ^^/nvi o s h 7 y ^ K F 

«ffi^EP5PL=5rvmi (VG=0^')1;>cli) 'C, 

yi^x^t^mmmx-nw^^tr^i-th-^mbti: 0 . 
:^iior-f 5 ^' 1^ y 'Joy±% t^m^t^-^mxh h . f 

- H ) y■^^miIA>^3>: ^>:■is^il<xv^>: # fcti F 7y 
yx^'Ji^l'-'f yt-y>74tfil.t^ci9, nyr'ytCf?) 

mMmmm^iiifzi^. ffi^mB±3fcc«LT y- 
TK^-fCL, mii^3e^KS«-ri^tii-c#i.« tea. i 

com«i3y7-'y-9-oJSt«4^^*ai-ri.t^ot', V.;bi5> 

[0024]— Sr, T-'TV-yi^gySn^A-y^^/HWO 
S F7yj^'X^c0^r'-hfcy-fe.y MKVG = VS?:E|] 

JirtfL{f. ^coHV-fy-y-xra^o-fyt-^yx^r 
«Si«.«i:L, 3yTV-9-^ftat5E«t-CIl]S§^^l] 

m^mi-z y -t: >y m-s z t fj^x% ^<7) j; o tc. 
ioy -fe ■/ F ^frd fc 1^ M:j±vG= V s t L 

T y -fe •/ FmE&EPSPt-|.^c(tT-\ l^ffifimWii^- F 
ltEVG= 0 t LxmS.^i-\i1i'&-th'imifts:\^fz»). f 
y°y •■■/ y H ys n y :t-;FM osvyy-Jx^ny- 
FmJIt LX-WW'.(nWM.tmtHii.^^<nX\ %^0M 

[002 5] t/i, :*c%BJW*l.^^-i>Mry-t{i, ± 

tih(r)X'htt>K z<r)A ^-'J^y^ii. #5iJ»tsft 
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[0 0 2 6] Lcr)i.oi,zm'sk^fitz4 ^~=J'^y^<^)im 

i « 5 yizmtj^^tz ^)^'vVyAy{zh^fitmu% 
SMI til ^ ^ 3 §3K-t > -9-[5|if**^-|BlB| t U 

tB L i: llcOjiJiO U -fr V h t ^ |nltl#fcff ^ i t , 0j 
[0027] 

\,z-^\^xm^^^mLxwmfh. imm\.zmhit^y 
^mmio(m^mimi>,z^Lx\^h. ^<r)%^y^ 
mmo\i. 7*h^^^-h'PD, ^mzmvizim 
^fifzTrV'-^'yBym.ni-^y^-ivuos.Vyy 'Jx 

n^-^>'^-7HV[OSSih7> i^'-X:5'Q2 , itfOxy^y 
y n f--^ y ;tvHVl O SM b :7 y i^" X Q 2 t iS 
^i](c»M$tL/ixyy\y;;^;^ y hifJ.nif--^' y ^-;H\'!0 s 
h7yi^'X:?Q3*^<i>«$^tS. ttz. m-^fPfc 
ii. 7:r b^W:t-b"PD, r'TU •/ h yffi rif->' y 
^VHVIOS h^yi^'X^-QD 1 , xy^^y;^^y hiJn 

f-v y ^- ; o s h 7 y X ^ Q 2 J; y ^ ix A, ^ ffl s 
^z^m-rhwmm\zi.->x^thnmmm.<^m.xh 
h'&^mm.^yTy^c-ffimm^fih. 
[00 28] ythdr^-^-YPmimtm^s^m, 

^m^-LscnmmzmLiz^y^m d\,zm. 

•fh. rTW-yi^gyan^-Yy^/HVIOSh^yi^'X 
^'QDl{i7:rhr-f:t-h'PD(7)ft#2:»^L, yt 

h K p D T-^tbs^ Uz^y^^, I d 
LT-ty-rttffiSTP (c^tfi«JE V d ^m.-t 

[0 0 2 9] ttz^ rrix.y vgySinf->ry:^VHV[0 

svyy=J7.9QiD\\i.. ^ry^tl:?II d^vh^^^igH 

0§IKlK«FJT#Si#l4^^t-|.MOSb^yi^-X^m 
?t^ffMt, 7=r b^'-W3j--KPDf-1taiL7t-tytm 

d^«mtt^:tt-i.iftai«Evdt;^jftt-i>« C 

«it J6 , mm L s # < ^-ft L T -b y "fmiS I d // 

mmm>i!^i^Lfz^mm^fixm.&n,SN 



^zm^iiii^<7)i^^ -r^v 9vy>^ni<-fh z tfj^x- 
[0030] j:ynyx^yhMn^^y:^>mosm 

hyy'J:^^Q2l,miJhyy'Jx^t:m^L. miUm 
JIV d S-fe ytm^iimb LX^^y^MS% 1 0 c?)?hg|5 

yxyi-yhmn^^y:^^)mosmhyy'Jx9Q3 
li, xyy\yx;^yhMnf--^>y^^;HV[OSMh9yi^' 
X ^ Q 2 T-^^ii ^ tLtz ^r y -rHitfi^^^h^HIS&fcftSS 

[003 1 ] iiztiiOj; -Stb^yj/X^QD 1«t7V 
•y 3 yMT* 0 , h 7 y i^'X^- Q2tii:X/Q 3 iixy 
^Nyx;<yhMT*-l>*\ ;ii^>«ffljit'9V^Tia2^ 

^mixmrnti, H2(c{i, T7V7^3ysn^+ 

y:t.;Hvio s hyy'Jxi^QD i c7)tttt^||||-fS^L. 
x y ^ N y X ^ y h M n f- ^ y ^-;n\4 o s h 5 y i^'x ^' Q 

2, Q3 {mi,zmei5Xim9i,z^-m^cr)^^y^ 

W\mzmi>x.yj\yx:?(yhmMOShyy'Jx^Q 
1 ) iO#tt^i^-C^LT^^I.« Zcomti-l^M^hi 
oiz. mk<^m^Xhm\^i^tLX\>^^x.yj\yxjiyh 
Mnf•^y^^;^M0S^7yJ^'X^Ql, Q2, Q3{i: 
^^'-hWEVG=0^fc#t{±1*ai««I dtitiJAStT. 

^{COFFcO^^^fc^:^*^. r'ri-yi^gyffln^ 
^ y ;f/l/M OSh^yv-X^-QDl J: . y- V 

«Ev G = 0 comxmEimm t-^hzt *>t-^ i> , 

[0032] $.W-mz\i.. n'rv ■;/>- n ySin-^-vy:^^ 
;nvi o s h 5 y vx ^ Q D 1 « h mE V G = 0 totic 

«?y/, gl9 dTSL/tf/^^i^^Wtfcv rcxyAyx;^y 
l-Snf-^y^^/l-MOS l--7y>'Xr?Ql cr)f~Y\Z<^ 

«ff V L ^ tm L t PI t !> o $ \z . 

t7°V -y g y Si n f - y M O S h r> y >>'X ^ Q D 

1 CO h V G = V s fc L tf , H V ^ y D ~ y - 

x^^nmrnrnt^h z. t t^x^ i . z co^ma. 

m9i,zmlfzm^cr,mmzis^^X . j:yj\yxj(yhm 

n f-^ y :t-;HVI O S h 7 y i^'X Q 1 h t ftWE 

V H ^ epjd L k m-<7)m ktsih, 

[0 03 3] z<r>ii.'bts:mm%'zy^m^\ oti^v^ 

X\t. m3\z5§^-ti.')ts:^A^y^X. ll2tS^L/SEIf 

>'gm)EEVS*^'y-hmj±VGfc LTEPSnStLl). Cicoi^' 
- MEV G = V SfiHlffSU -fe ■/ hcO/ti6«ft^«Ei: 
LTMB^PaTt l(7)n]/i(tf1sffl-t-g>i«T-\ y-b«i±V 
G h LTFJTgmffiV S ^ifftjE^ixS i; . t7°U- -y g y 
Mn^-\'y:tvHVIOS h^y^/X^QD l<7)F^^yD 

-y-xsrali?)^ yt°-ryxafiffi6i:|^tj,t^0- 3 
yryHfCii. El8(cfcv^T»|L (2 00) f'S^-rj; 

^,ja(;^m$n, ^^y-9-1*^ti4i^pco^^ffi«Ev 
dttFi--fymEVD ( = 5v) \,zmmh\Mmx. 

{f, 4. 9 5V) iT-±#-t?.„ Zanz>sb. m& (0 
5 ) -r J: d C** y^mii 1 0 ?r V h ij X^iciSS 
LT^^-i^'-fey-^-CcBffl-r-g.:^^. -l^tiimEVdlrU 



(6) 



1 1-26476 1 



^•yhi-it^ iz^mm ( 4 . 9 5V) \,zwmth tx' 

[ 0 0 3 4 ] itai«rtg»it 2ff)mt3w~ hm 

j; -5 . T7V -y 3 ygi n f-.' y :t~;nv[o s h 5 y 

- F P D §ii|> i; ff3 yr C ii, 

yv^iS'QD ii«^yt-^->x«m-cS)0. ±tc3 
yfy-^c^z^m^tifzVMmm^tLi, . z<7)fzisb. 

[0 0 3 5]-:^, 7:rh^-W^-KPDtA*hrS3K 
;5^'3fi<^rl.fc, ^ai«ffiVdtOi»tt{±03tfev>T^Ep 
T'^t i 0 izmt 1 . 3 y^y^C l,zmi^titzmmii 
MM^zim^tL. ytV ^- F P D ^dxh^ y^ 
diirTk'yi^gySn^^yjr^/l/MOS ^9>' 
i/■X:S'QD1^5il,«^Ii:;5^0, ^-yin&N d.m.\nt 

[0036] Z.om\Um\ H::^^-tJ: at^rOs 119 
(cS^L/t3t-by-tIIIS«2 0 0 i: |5l«(r)#tt*i#A>ii|>. 
t-^ib h , V£-fe >■ -If Elfft 1 0 <£ tltt', < -fe 

itai*Evd{iia?ewt=^-fi:-ti. 

*\ 3t*^<-fey^f«^*^'l 0-ii^e;il>fflJiT'«, 
^tH«EVd{±Sf|5tWtML-ri.o oi;'), Cl<^3K-fey 
^fHISSl OCOJl^tJi, (^ry^f«■«I d 

m^^\'^b'^) izim^coMosmm'fbmcoWiim 

nhiih. zii^z^y)^ ^y^mifi'h^\mmmm 
^mm'thzb\zi'>x^m^imx'%. 

m.m xmm t^^h ai«*vJn$ v ^ ^ # t-w s / n im 

[0 0 3 7] ;:<7)i:3tL-ri#^>ti/ta;^il:Evd(±, 
X y y N y ,x ,>< y b M n f- ^ y :t^;nvi o s b 7 y i/;^ Q 
2CJ;DmE"m?^i^W=Sf$ii. %h\z^ j^y^^yx 

;><yhMnf-vy:tvHVIOS h7yi^'X^Q3tCj; DIS 

ti X .y f - ^ 5 y y 1 1 /j^ 'i>1^ffi«i± 

VOt tTJ'f-gPCJXDffi^iil.o 
[0038] iJLii(50ffl)£<7)3t-fey-f [hIK 1 0 fcfct'>T 
(i. T^V-yi'H yMnf-^y:t-;nvios h^yi^'x^ 
QDlcOffilSmMfcLTii, £«ff«MVD ( = 5V) 

i: , la 3 t^-r ^ s yyxnt htih -^co^- h 



«jiVG (=vs) xyAy>?,^yMn^-vy^ 
;l/M0Sh7yi^':^^'Q2. Q3<7)HL--f y«jSVDD 
( = 5V) xyyNyx^yMnf-^y:^;nyios 
b5y>'':^^Q3«^'-hfcMD$fi.S;^^ 'yf-mjiv 

CtA%|>. icT)^^, m-iiVD, VDD, YC^Z-j\\ 

x\m9\,z7f^Lfz±-^y^mii2 o o fci5]-T'*.5/&\ 

M;ii V G [zm L T {± . H 9 L ?t3fe^r ESI 
2 0 0 O^l^ti^Sffi 2 aa^^ y- h mj± V H , V L t^iiL^ 
ST-*> I. t^t LT , *5|0fl(7)3fc-fe y9-[l]ff# 1 0 cr)m^l,z 

to, mmc^m'j'-ts:<i-izt¥x-^. mmmi^m^ 

\,zthZhifX-^t. 

[0039] mA{z\iif%mzm%^y^mmm^j: 
hmms.i^^Lx\^^. z<rm'zy^m2o\t. m 
1 fc^-r3e-fey-^iiis&2 oji: a i i.z^'tit^y^^^ 
\oh\ifrV'v'^Bym.n^-Ty^-)vmosvyy'J 
x^QD li^^'-htc^-f sy7"W»§52 1 ^/rtxy 

Mn-x^hh, 

[ 0 0 4 0 ] i o3K-fe y-tmss 2 0 ti±, y -xijim 

E V D ^ "r- V «E V G t LT t f ijffl-t 1. 1 COT'J) 0 , 
^'^5y7'lliISII2 1icj;D, HSC^f ^'•f Syt-Sl 
rat l«ora1fittV-xmEVD^i^'=-h«Ei: LTMP 
§fll><. iit\ TTl^-'yyHySnf-A'y^^/l-MOS 
h^yi^'X^f'QD lii. ia2tCfc(tSVS-VDt^|, 
Jie^^'ltSr^LTfcD. "/-hmEVGi; LTKU-^ 

y«E V D ±%m^ti ht. F 1^ y D - y -X s f^<D 
A y'c-fyx\mmim~tts:'0. nyry^citM. 

mz^m^ix. ^y^mm^fprnmEvdiivu 
^y«EVD ( = 5v) i,zmmL\,-^m{miit. 4. 

9 5V) tX'±^L. m(^'J-t'yhm^ixl. 

[004 1] mz. ^--f s yymm^2 1 izx mm 
mmt 2mmy-h9KVG=om&^fit. 

m2l,Zi^ltzmz. 'fyV'yi^aymni'^y:^-;m 

mot nmz Lxytrnmrnhtii . 

[0042] ;iOj:o5r«fi£c03K-fey-t[l]IS20c7)^ 
mmtLXli. EISi7)J;-5t. VD. vc, VD 

[ 0 0 4 3 ] . ±iE« J; 3 >5rfflB!c«3f5;^BJ5tf||>* 
-fey^f HJI 1 0 ( 2 0 ) F U ^xmz^K-zm!&L 
tzA^- i-'-fe y-t 5 0 t-OV . 05 -^mm. l^XWM 

z.o-)A ■A-'j^y^^mat'^y^mn (■*) 1 
0 ^wmD,zrvA\nztmLxmiB\> l < it-mi^ 

«ic«jS$iiTfcD. ;iT1i5ei:E«ifVD, VDD 
[0044] iiO^^-i-'-feytf 5Otj:0^^-J^I^ 

ai2:ff3tc{i, -ffi(c«fcffi«-ri.#H«i o<^itaj 

VESQ^^m^v^y55•h-tM'^mhbUz. Lff) 
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/■fx ^ y ^mmv c ^ EpjD Lxfxhti. mm^Kom 

y i> X ^' Q D 1 (7) - ^ - h ^JE V G = V s 5- Md 

[0 04 5] ZCDXo^x. ^aj«EVOc^K0ajL«/c 
i!6«0X-f ■7-fmiiVC«EPM^5:#H*l OtfcV-.T 
S E L t , U -fe •/ b cri7t*^(7)^r- h tti±fc'[]jDSR^^ 

MX D m tmmamf s e l tfiBX o a tm^y^ y 5 

2 D . ^ U ^2 -y bfflEPJnS^ R S TtC{± U -y h 

[0046] ^-i^'ty^5 0 ^fflV^I, 

>y^«Ji«ffiVC) SrEpjD (^) IX. :^aj«JEVO 

m*)tii~t. ztuzx*). mmmiim-i^^iz^ 

ailJIVOcOKDaiL^^'^TLT, »:fc3E*^^>2#gcO 

wmmmn o a t fi-^ 7 > 5 2 d * tft^ ^ en 

t . K O * Lfi-^^ 7 y 5 2 {±3cS!BC0«li*^?i|(?) U -b '7 
y 5 3 t'-y hfi-^//EpjD§fl, £Sflc^liii«?iJ*^' 

^xu^vh^ii. mmiamhtit. ar. nm 
t ixmmmm ^ m imihtLi 1 1 i,zmi>ziEm 

[0047] ^cr,io tlifiitt-tlff . maifi-f-^OlX D ffi 

L t u .y h t ^-oc7)ff ^Tif d c t *i-r-^ , mm*- 
•yhii. msizm^mm 2(r)mTmAxffhti?>. 

[0048] 

[^Hjc7)S&*] iy±iiHBL^:j;o{c^ :^WMizi:tLiS. 
nf-^ y^-;t'MO S h 5 yi^'X:? ^rr V -y H ySn 

^^y^-;i'MOSh5yxx^3&^^>«L, ■rtfDTTi- 

•y 3 yM n f-r y :tvi/M o s b 5 y i/'X ^^tc^- M; 
J±SrEPBDL=&-V^:|^tjt1±. -icohy yi^Xf^/mKmt. 

yvco^#^r^ffi*sprtlT-*i>o ^c^±. *fi-§-*i'll< 

( 7 ^ h :t- H ) C7)^r y^fm»l 

*i( 5 i: ^ fcm* fc # fcii h 7 y i^'x ^' i±ft-f y 
3'-yx«tjfc^D , 3y-f'y-9-c<7)^mi:??*^fW$ii 

TK^^jasT-mt-ti., ^fc, ^(T^mm^y'fy^ 



it(^m^^mii!,mmx'ht. 

[0049] $<?>fc. rTV'yi^HySn^A'y^/HVI 

o s hyy=Jx^(ny-hi,z y -t -y b«Ev s ^epjirt 
mf. -e^oFiz-f y-y-xisw^yh-^^yx^ffiffi 

L . 3 y^ ytf^m^fc3t« LT m^mm 

Efc'J-b-y M-|>;t*iT'#l>, Hlg^OU 
-fe -y F ^fi -5 >: 1^ l^zcr)^j>'- hMEV G = VSfcLTU 

yG=okixmE^:ma-fhsmm\^fz^. ttv 
■y ^ 3 yM n -f ^ y :t-;nv[ oshyyiyxi^(7)y-hM 

f±t Lx-^(09Mmmx^^cr,x. wkcommx 

t-X'^h. 

[ 0 0 5 0 ] tfc, :^%m{zm^ ^-=J^y^\i. M 

'9aiL^7-<ytE0aiLfl-^&3*ffi-ri>fc, Lcoy^y 
mt^-yfz 'J-fe>yb^^yfctiilfcISl tfi-^*i 'J -fe -y 

0^3 ^J^«JlK-ri.3e-b y-^[lISS*^'|BI«ft 'J -fe -y h 

I,, -t^sh^. mff)^-^y^mii^hff)mm^m 

0 tfi L^liMroT^S-f I. i: % \,z. m,1fi'^-TLtz¥\ 

(nit^y^mmmmz^}-^'yv^fih<r>x. --^m 

^X-mm^coM 0 ffi L i: mm U -t >y h t SrlH^t 

[013 *f&0BW«i>^*y^iH]S#c7)«^.^tiiiff«[si 

[02] icO3t^ry9-0S#^«J3!itl>h7y>^X^'«# 

[03] zcr)yt'ty'fmuziHf^y~hmEVG (m 

[04 ] :^wjim^j:immmm^tit-ty^^m 
m&t:^-tmmixhh. 

m5]:^WMizm^^-=j-ty^m&i9rt-tm 
mx'hh. 

me ] ^m^-^y^mm^s-tmmx'hi. 
imi : m»^<o^^y^mmco^y^rv^i d-miam 

Eydcn^'&.i^-t^yyXhh. 

[08] vt^c^it-^y^m^ffym^w^y Amm:it 
^i:^.-ryyyxhh, 

[09 ] ^wmmm^^Lfz%^y^mi^c^mmw- 
-tmmxhh. 

[010] m9<n^^y^mmzmh'f~YV&NG 

/7 7T-*I>. 

[011] 09t7)3^-feytf[slgS(7)-fey-»fm-Sti d-«ltii 
mEV d (^mmn^-f^'yyxh h . 
m^mm 

10, 2 0 ife-by-tlUIS 

2 1 ^A^yym^^ 



(10) 



1-2 6476 1 



a2mm eb+ mm 



